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(57) ABSTRACT

Disclosed are a method and a system for transmitting a data
stream, aiming at increasing system capacity. The method
includes: transmitting, by a first sending end, a coded first
data stream to a first receiving end, and transmitting, by a
second sending end, a coded second data stream to a second
receiving end on time-frequency resources occupied by
transmission of the first data stream by the first sending end;
decoding, by the first receiving end, a first received signal
received to obtain a first decoded result, and transmitting at
least one decoded result in the first decoded result to the
second receiving end; and decoding, by the second receiving
end, a second received signal received, by using the at least
one decoded result in the first decoded result to obtain a
second decoded result.
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a first sending end transmits coded first data stream to a first receiving end;
and a second sending end transmits coded second data stream to a second
receiving end on time-frequency resources occupied by transmission of the
first data stream by the first sending end, wherein when the second data
stream is transmitted, interference of at least one data stream in the second
data stream to the first receiving end is correspondingly aligned with at
least one data stream in the first data stream according to number of
antenna(s) configured for the first receiving end
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the first receiving end decodes the first received signal received to obtain a
first decoded result, and transmits at least one decoded result in the first
decoded result to the second receiving end

N

y

S303
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using the at least one decoded result in the first decoded result to obtain a
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a first sending end transmits coded first data stream to a first receiving end;
and a second sending end transmits coded second data stream to a second S301
receiving end on time-frequency resources occupied by transmission of the
first data stream by the first sending end, wherein when the second data /
stream is transmitted, interference of at least one data stream in the second
data stream to the first receiving end is correspondingly aligned with at
least one data stream in the first data stream according to number of
antenna(s) configured for the first receiving end

A S302

the first receiving end decodes the first received signal received to obtain a
first decoded result, and transmits at least one decoded result in the first
decoded result to the second receiving end
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Y
S303
the second receiving end decodes, a second received signal received, by
using the at least one decoded result in the first decoded result to obtain a
second decoded result

) S304

the second receiving end transmits at least one decoded result in the second
decoded result to the first receiving end

Fig. 5
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1
METHOD AND SYSTEM FOR
TRANSMITTING DATA STREAM

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application is a continuation of International Patent
Application No. PCT/CN2012/082972, filed on Oct. 15,
2012, which claims priority to Chinese Patent Application
No. 201210088058.7, filed on Mar. 29, 2012, both of which
are hereby incorporated by reference in their entireties.

TECHNICAL FIELD

The present invention relates to wireless communications,
and more particularly, to a method and a system for trans-
mitting a data stream.

BACKGROUND

D2D (Device-to-Device, device to device) communica-
tion technology is a novel technology allowing terminals
(i.e., user equipment, which is hereinafter referred to as UE)
to directly communicate with each other by multiplexing
resources in a cell under control of a cellular system. In this
way, control of a base station or an access node is not
required, and thus communication or networking is quite
flexible.

Introduction of a terminal self-organization communica-
tion mode (a D2D communication mode) for UEs of a
cellular mobile communication system has a series of advan-
tages. First, a local service for quite short distance may be
completed by relaying among UEs directly without passing
a base station, thereby reducing occupancy of resources of
the base station. Second, a coverage flaw of a preset network
can be made up, thereby eliminating some dead zones which
always exist in a coverage area of an existing cellular mobile
communication system. Third, power consumption can be
reduced. Forth, due to the introduction of the terminal
self-organization communication mode, capacity of the
entire mobile communication system is increased.

With respect to a hybrid networking mode of a cellular
network and D2D communication in the prior art, as shown
in FIG. 1, a BS and UEl perform transmission by the
cellular network, and UE2 and UE3 perform transmission by
means of D2D. It is illustrated by taking that the BS and the
respective UEs are all configured with two antennas as an
example. As shown in FIG. 2, the BS transmits downlink
data steams s, and s, to the UE1 through the cellular
network, wherein precoding vectors are v, and v,; and the
UE2 transmits data steam s; to the UE3 through D2D,
wherein a precoding vector is v;.

In this case, a signal y, received by the UE1 is as follows:

S1
yi=Hylvi v2] 5 + Hyyvsss

wherein H,, is a channel from the BS to the UE1, and H,,

is an interference channel from the UE2 to the UEL.
A signal y, received by the UE3 is as follows:

51
y2 = Hia[ 1 VZ]L + Hypvsss

2

wherein H, , is an interference channel from the BS to the
UE3, and H,, is a channel from the UE2 to the UE3.
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System capacity and spectral efficiency can be increased
according to the above-mentioned method for transmitting a
data stream, however, since the UE1 is configured with the
two antennas, the UE1 can not decode the received signal y1
to obtain sl and s2; and similarly, since the UE3 is config-
ured with the two antennas, the UE3 can not decode the
received signal y2 to obtain s3.

SUMMARY

The embodiments of the present invention provide a
method and a system for transmitting a data stream, which
are used for decoding a received signal to obtain data
streams transmitted by a sending end as many as possible in
the case that a receiving end is configured with a limited
number of antennas and decoding can not be performed due
to interference to a communication.

In one aspect, the present invention provides a method for
transmitting a data stream, including:

transmitting, by a first sending end, a coded first data

stream to a first receiving end, and transmitting, by a
second sending end, a coded second data stream to a
second receiving end on time-frequency resources
occupied by transmission of the first data stream by the
first sending end, wherein when the second sending end
codes the second data stream, interference of at least
one data stream in the second data stream to the first
receiving end is correspondingly aligned with at least
one data stream in the first data stream according to
number of antenna(s) configured for the first receiving
end;

decoding, by the first receiving end, a first received signal

received to obtain a first decoded result, and transmit-
ting at least one decoded result in the first decoded
result to the second receiving end, wherein the first
decoded result at least comprises sum data stream(s) of
the above-mentioned correspondingly aligned data
streams; and

decoding, by the second receiving end, a second received

signal received, by using the at least one decoded result
in the first decoded result to obtain a second decoded
result, wherein the second decoded result at least com-
prises the above-mentioned correspondingly aligned
data streams.

In another aspect, the present invention provides a system
for transmitting a data stream, including: a first sending end,
a first receiving end, at least one second sending end and at
least one second receiving end, wherein

the first sending end is configured to transmit a coded first

data stream to the first receiving end;

the second sending end is configured to transmit a coded

second data stream to the second receiving end on
time-frequency resources occupied by transmission of
the first data stream by the first sending end, wherein
when the second data stream is coded, interference of
at least one data stream in the second data stream to the
first receiving end is correspondingly aligned with at
least one data stream in the first data stream according
to number of antenna(s) configured for the first receiv-
ing end;

the first receiving end is configured to decode a first

received signal received to obtain a first decoded result,
and transmit at least one decoded result in the first
decoded result to the second receiving end, wherein the
first decoded result at least comprises sum data
stream(s) of the above-mentioned correspondingly
aligned data streams; and
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the second receiving end is configured to decode, a second
received signal received, by using at least one decoded
result in the first decoded result to obtain a second
decoded result, wherein the second decoded result at
least comprises the above-mentioned correspondingly
aligned data streams.

The present invention provides a method and a system for
transmitting a data stream, wherein the second sending end
correspondingly aligns the interference of at least one data
stream in the second data stream to the first receiving end
with at least one data stream in the first data stream accord-
ing to the number of antenna(s) configured for the first
receiving end. In this way, the first decoded result of the first
receiving end at least includes the sum data stream(s), and
the second receiving end decodes by using at least one
decoded result in the first decoded result to obtain the
aligned data streams. Thus the aligned data streams are
decoded by the second receiving end in the case that the
first receiving end is configured with a limited number of
antenna(s) and decoding can not be performed due to
interference of the second data stream to the communication.

BRIEF DESCRIPTION OF DRAWINGS

In order to illustrate the technical solutions in the embodi-
ments or in the prior art more clearly, a brief introduction
will be made below on the drawings required in the descrip-
tion of the embodiments or the prior art. Obviously, the
drawings described below are merely some embodiments of
the present invention, based on which other drawings may
also be obtained by persons of ordinary skill in the art
without any inventive efforts.

FIG. 1 is a schematic diagram of hybrid networking of a
cellular network and D2D communication;

FIG. 2 is a schematic diagram of downlink transmission
of data streams through D2D communication by multiplex-
ing wireless resources of cellular communication;

FIG. 3 is a flowchart of a method for transmitting a data
stream provided by the present invention;

FIG. 4 is a schematic diagram of a data stream transmis-
sion based on the method shown in FIG. 3;

FIG. 5 is a flowchart of another method for transmitting
a data stream provided by the present invention;

FIG. 6 is a schematic diagram of a system for transmitting
a data stream provided by the present invention; and

FIG. 7 is a diagram of simulation results of a method for
transmitting a data stream provided by the present invention.

DESCRIPTION OF EMBODIMENTS

The technical solution in the embodiments of the present
invention will be described clearly hereinafter in conjunc-
tion with the drawings in the embodiments of the present
invention. Apparently, the embodiments described are only
a part, but not all, of the embodiments of the present
invention. All other embodiments, which can be derived by
the persons of ordinary skills in the art based on the
embodiments of the present invention without any inventive
efforts, fall into the protection scope of the present invention.

Referring to FIG. 3 and FIG. 4, the present invention
provides a method for transmitting a data stream including
the following steps.

S301, a first sending end transmits coded first data stream
to a first receiving end, and a second sending end transmits
coded second data stream to a second receiving end on
time-frequency resources occupied by transmission of the
first data stream by the first sending end, wherein when the
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4

second data stream is transmitted, interference of at least one
data stream in the second data stream to the first receiving
end is correspondingly aligned with at least one data stream
in the first data stream according to number of antenna(s)
configured for the first receiving end.

It should be noted that, in the embodiment of the present
invention, the first data stream includes I (Iz1) data
stream(s), and the second data stream includes J (J=1) data
stream(s).

In FIG. 4, H,, represents a channel from the first sending
end to the first receiving end, H,, represents a channel from
the second sending end to the second receiving end, H;,
represents an interference channel from the first sending end
to the second receiving end, and H,, represents an interfer-
ence channel from the second sending end to the first
receiving end.

In the embodiment of the present invention, in order to
increase spectral efficiency, the second sending end trans-
mits the coded second data stream to the second receiving
end on the time-frequency resources occupied by transmis-
sion of the first data stream. That is to say, a communication
between the second sending end and the second receiving
end multiplexes wireless resources used by a communica-
tion between the first sending end and the first receiving end.
However, a problem that the second data stream interferes
with the transmission of the first data stream will be gener-
ated, and thus a first received signal received by the first
receiving end includes not only the coded first data stream
transmitted through the channel H,, but also the coded
second data stream transmitted through the interference
channel H,;.

If the number of antenna(s) configured for the first send-
ing end is m, the first received signal received by the first
receiving end includes n number of data streams, and m is
smaller than n, then the first receiving end can not perform
decoding to obtain the data streams contained in the first
received signal. Therefore, when the second receiving end
transmits the coded second data stream, the interference of
at least one data stream in the second data stream to the first
receiving end is correspondingly aligned with at least one
data stream in the first data stream, wherein the term
“correspondingly” means a one-to-one correspondence
between the at least one data stream in the second data
stream and the at least one data stream in the first data
stream, and the term “aligned” means that a product of a
precoding vector of one data stream and a matrix of a
channel for transmitting the data stream is equal to a product
of a precoding vector of another data stream and a matrix of
a channel for transmitting the another data stream. Specifi-
cally, interference of a j* data stream (hereinafter repre-
sented by s,) in the second data stream to the first receiving
end is aligned with an i” data stream (hereinafter repre-
sented by s,) in the first data stream, wherein 1=j<J, and
1=i<l, and the alignment is represented by the following
formula:

Hyv,=H,v;

wherein v, represents a precoding vector of the i”* data
stream in the first data stream, v, represents a precoding
vector of the j” data stream in the second data stream, H,
represents a matrix of a channel from the first sending end
to the first receiving end, and H,, represents a matrix of an
interference channel from the second sending end to the first
receiving end.

It should be noted that, in order for convenience of
description, a same identification is used for a channel and
a channel matrix in all the embodiments of the present
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invention. For example, H;; not only represents a channel
from the first sending end to the first receiving end, but also
represents a matrix of the channel.

Upon each alignment of the interference of one data
stream in the second data stream to the first receiving end
with one data stream in the first data stream, the number of
unknown data streams in the first received signal received by
the first receiving end may be reduced by one. In the
embodiment of the present invention, the interference of at
least one data stream in the second data stream to the first
receiving end is correspondingly aligned with at least one
data stream in the first data stream according to the number
of antenna(s) configured for the first receiving end, so that
the number of unknown data streams in the first received
signal is less than or equal to the number of antenna(s)
configured for the first receiving end, and thus the first
receiving end may perform decoding to obtain all the
unknown data stream(s) in the first received signal, wherein
the unknown data stream(s) in the first received signal at
least includes: sum data stream(s) of the above-mentioned
correspondingly aligned data streams, that is, at least
includes a sum data stream s +s,. If there is an unaligned data
stream in the first data stream, the unknown data stream(s)
in the first received signal may further include the unaligned
data stream.

S302, the first receiving end decodes the first received
signal received to obtain a first decoded result, and transmits
at least one decoded result in the first decoded result to the
second receiving end.

Through the corresponding alignment process in the step
S301, the number of unknown data stream(s) in the first
received signal is less than or equal to the number of
antenna(s) configured for the first receiving end. In this case,
the first receiving end can decode all the unknown data
stream(s) in the first received signal to obtain the first
decoded result. That is, the first decoded result at least
includes sum data stream(s) of the correspondingly aligned
data streams, or further includes an unaligned data stream in
the first data stream.

Preferably, the step of transmitting at least one decoded
result in the first decoded result to the second receiving end
includes: the first receiving end transmits at least one
decoded result in the first decoded result to the second
receiving end by D2D communication. Further preferably,
as there are relatively less uplink services according to
symmetry of uplink spectra and downlink spectra of FDD
(Frequency Division Duplexing, frequency division duplex-
ing) and asymmetry of services, the first receiving end
transmits at least one decoded result in the first decoded
result to the second receiving end by using uplink spectrum
resources.

S303, the second receiving end decodes, a second
received signal received by the second receiving end, by
using the at least one decoded result in the first decoded
result to obtain a second decoded result, wherein the second
decoded result includes the above-mentioned correspond-
ingly aligned data streams.

If the first decoded result only includes the sum data
stream(s) of the above-mentioned correspondingly aligned
data streams, the above-mentioned at least one decoded
result in the first decoded result indicates at least one sum
data stream.

If the first decoded result further includes an unaligned
data stream in the first data stream, the above-mentioned at
least one decoded result in the first decoded result indicates
at least one of: the unaligned data stream in the first data
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stream and sum stream(s) of the above-mentioned corre-
spondingly aligned data streams.

The present invention provides a method for transmitting
a data stream, wherein the second sending end correspond-
ingly aligns the interference of at least one data stream in the
second data stream to the first receiving end with at least one
data stream in the first data stream according to the number
of antenna(s) configured for the first receiving end. In this
way, the first decoded result of the first receiving end at least
includes sum data stream(s), and the second receiving end
can perform decoding by using the at least one decoded
result in the first decoded result to obtain the aligned data
streams. Thus the aligned data streams are obtained by the
second receiving end through decoding in the case that the
first receiving end is configured with a limited number of
antenna(s) and decoding can not be performed due to
communication being interfered by the second data stream.

Further, referring to FIG. 5, the above-mentioned method
may further include S304.

S304, the second receiving end transmits at least one
decoded result in the second decoded result to the first
receiving end according to need of the first receiving end.

Through the step S304, the first receiving end can acquire
every needed data stream thereof.

Hereinafter, an embodiment of the present invention
provides a method for transmitting a data stream regarding
the scenario of downlink data transmission shown in FIG. 2.
In the present specific embodiment, the above-mentioned
first sending end, first receiving end, second sending end and
second receiving end respectively are BS, UE1, UE2 and
UE3, and it is illustrated by taking that all of the BS, UEI,
UE2 and UE3 are configured with two antennas as an
example. The above-mentioned first data stream includes
two data streams s, and s,, and the above-mentioned second
data stream includes a data stream s;. H;, is a channel from
the BS to the UE1, H,, is an interference channel from the
UE2 to the UEL, H, , is an interference channel from the BS
to the UE3, and H,, is a channel from the UE2 to the UE3.

Step 1, the BS transmits the data streams s, and s, to the
UE1 by downlink cellular transmission, wherein the pre-
coding vectors of the two data streams are v, and v,
respectively; and the UE2 transmits the data stream s, to the
UE3 on time-frequency resources occupied by transmission
ofthe data streams s, and s, from the BS to the UE1, wherein
the precoding vector of the data stream s; is v;.

When s, is transmitted, the interference of s; to the UE1
is aligned with s, (or with s, and s, is taken as an example
in the present specific embodiment), i.e., let H,,v,=H, v;.
That is to say, the precoding vector v, for coding s, by the
BS2 and the precoding vector v, for coding s, by the UE2
need to satisfy the formula.

Step 2, the UE1 receives a first received signal, performs
decoding to obtain a first decoded result, and transmits at
least one decoded result of the first decoded result to the
UE2.

The first received signal is y,:

yi=H v s+ v3(s5+53)

The above-mentioned first received signal y, includes two
unknown data streams: s; and (s,+s;). Since the UEI is
configured with two antennas, the UE1 can decode all of the
two unknown data streams, that is, the first decoded result
includes: s; and (s,+s;). The UE1 may transmit at least one
decoded result in the first decoded result to the UE2, and in
the present specific embodiment, transmitting s, in the first
decoded result from the UEI to the UE2 is taken as an
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example. Preferably, the UE1 transmits s, to the UE3 by
using uplink spectra through D2D.

Step 3, the UE3 receives a second received signal, and
decodes, the second received signal received by the UE3, by
using s, to obtain a second decoded result.

The second received signal is y,:

51
y2=Hplvi 2]
52

+ Hypvsss

In this case, since s, is known, the second received signal
y, only includes two unknown data streams, i.e., s, and s;,
and since the UE3 is configured with two antennas, the UE3
may perform decoding to obtain s, and s;, that is, the second
decoded result includes s, and s;.

Obviously, according to the method provided by the
present invention, in the case that the UE1 is configured with
a limited number of antennas, the number of the unknown
data streams in the first received signal can be reduced by
aligning the interference of s, to the UE1 with s,, so that the
UE1 can perform decoding to obtain all the unknown data
streams.

If only s, in the data streams transmitted from the BS to
the UE1 is the data stream needed by the UEIL, the data
stream transmission is ended.

If both s, and s, in the data streams transmitted from the
BS to the UE1 are the data streams needed by the UEL, the
above-mentioned specific embodiment may further include:

Step 4, the UE3 transmits at least one decoded result in the
second decoded result to the UEL.

Specifically, the UE3 may directly transmit s, to the UE1;
or transmit s, to the UE], so that the UE1 may solve s, by
combining (s,+s5); or transmit both s, and s; to the UEL.

Regarding the scenario of downlink data transmission
shown in FIG. 2, the present invention further provides a
method for transmitting a data stream. In the present specific
embodiment, the above-mentioned first sending end, first
receiving end, second sending end and second receiving end
respectively are BS, UE1, UE2 and UE3, and it is illustrated
by taking that all of the BS, UEl, UE2 and UE3 are
configured with two antennas as an example. The above-
mentioned first data stream includes two data streams s; and
$,, and the above-mentioned second data stream includes
data streams s; and s,. H,, is a channel from the BS to the
UEL, H,, is an interference channel from the UE2 to the
UE1, H,, is an interference channel from the BS to the UE3,
and H,, is a channel from the UE2 to the UE3.

Step 1, the BS transmits the data streams s, and s, to the
UE1 by downlink cellular transmission, wherein the pre-
coding vectors of the two data streams are v, and v,
respectively; and the UE2 transmits the data streams s; and
s, to the UE3 on on time-frequency resources occupied by
transmission of the data streams s, and s, from the BS to the
UE1, wherein the precoding vectors of the data streams s,
and s, are v, and v,.

When s; and s, are transmitted, the interference of s; to
the UE1 is aligned with s, that is, let H,,v,=H,,v;, and the
interference of s, to the UE1 is aligned with s, that is, let
H,,v,=H,,v,.

Step 2, the UEI receives a first received signal, performs
decoding to obtain a first decoded result, and transmits at
least one decoded result of the first decoded result to the
UE2.

The first received signal is y;:

Yi=H Vi (s1480)+H v (50+s3)
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The above-mentioned first received signal y, includes two
unknown data streams: (s;+s,) and (s,+s;). Since the UE1 is
configured with two antennas, the UE1 can decode all of the
two unknown data streams. That is, the first decoded result
includes (s, +s,) and (5,+s;). The UE1 may transmit at least
one decoded result in the first decoded result to the UE2, and
in the present specific embodiment, the UE1 preferably
transmits (s, +s,) and (s,+s;) in the first decoded result to the
UE2, so that the UE2 may perform decoding to obtain all the
unknown data streams in the second received signal. Pref-
erably, the UE1 transmits (s, +s,) and (s,+s;) to the UE3 by
using uplink spectra through D2D.

Step 3, the UE3 receives a second received signal, and
decodes, the second received signal received by the UE3, by
using (s, +s,) to obtain a second decoded result.

The second received signal is y,:

51
y2=Hplvi 2]
52

53
+Hyplvs v ]
54

In this case, since (s;+s,) and (s,+s;) are known, two
unknown data streams in the second received signal y, may
be represented by another two unknown data streams, for
example, s,=(s,+53)—S,, 5,=(s,+s,)-s,. In this case, only two
unknown data streams s; and s, are left in the above-
mentioned second received signal. Since the UE3 is config-
ured with two antennas, the UE3 may perform decoding to
obtain s, and s,, and may further decode to obtain s; and s,,.
That is, the second decoded result includes s, s,, s; and s,.

Obviously, according to the method provided by the
present invention, in the case that the UE1 is configured with
a limited number of antennas, the number of the unknown
data streams in the first received signal can be reduced by
aligning the interference of's; to the UE1 with s, so that the
UE1 can perform decoding to obtain all the unknown data
streams.

Further, the above-mentioned specific embodiment may
further include:

Step 4, the UE3 transmits at least one decoded result of
the second decoded result to the UE1 according to need of
the UEL.

Specifically, if only s, in the first data stream transmitted
from the BS to the UEL1 is the data stream needed by the
UE1, the UE3 may transmit s, or s, to the UE1, so that the
UE1 finally acquires s,. Certainly, besides s, or s,, the UE3
may also transmit other data stream(s) in the second decoded
result to the UEL.

Similarly, if only s, in the first data stream transmitted
from the BS to the UEL1 is the data stream needed by the
UE1, the UE3 may transmit s, or s; to the UE1, so that the
UE1 finally acquires s,. Of course, besides s, or s,, the UE3
may also transmit other data stream(s) in the second decoded
results to the UEL.

If both s, and s, in the first data stream transmitted from
the BS to the UE1 are the data streams needed by the UE],
the UE3 transmits s, and s,, or transmits s, and s;, or
transmits s, and s,, or transmits s; and s, to the UE1, so that
the UE1 may finally acquire s; and s,.

The embodiment of the present invention further provides
a system for transmitting a data stream corresponding to the
above-mentioned method. For description of functionalities
of respective devices in the system, reference may be made
to the description of the steps in the above-mentioned
method, which is not omitted herein.
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As shown in FIG. 6, the system for transmitting a data
stream provided by an embodiment of the present invention
includes: a first sending end 61, a first receiving end 62, at
least one second sending end 63 and at least one second
receiving end 64, wherein

the first sending end 61 is configured to transmit a coded

first data stream to the first receiving end;

the second sending end 63 is configured to transmit a

coded second data stream to the second receiving end
on time-frequency resources occupied by transmission
of'the first data stream by the first sending end, wherein
when the second data stream is coded, interference of
at least one data stream in the second data stream to the
first receiving end is correspondingly aligned with at
least one data stream in the first data stream according
to number of antenna(s) configured for the first receiv-
ing end;

the first receiving end 62 is configured to decode a first

received signal received to obtain a first decoded result,
and transmit at least one decoded result in the first
decoded result to the second receiving end, wherein the
first decoded result at least comprises sum data
stream(s) of the above-mentioned correspondingly
aligned data streams; and

the second receiving end 64 is configured to decode, a

second received signal received, by using at least one
decoded result in the first decoded result to obtain a
second decoded result, wherein the second decoded
result at least comprises the above-mentioned corre-
spondingly aligned data streams.

Preferably, the second receiving end 64 is further config-
ured to transmit at least one decoded result in the second
decoded result to the first receiving end.

Preferably, the first receiving end 62 is further configured
to decode the first received signal received to obtain the first
decoded result, and transmit the at least one decoded result
in the first decoded result to the second receiving end by
device-to-device (D2D) communication.

Further preferably, the first receiving end 62 is further
configured to decode the first received signal received to
obtain the first decoded result, and transmit the at least one
decoded result in the first decoded result to the second
receiving end by using uplink spectrum resources.

The present invention provides a system for transmitting
a data stream, wherein the second sending end correspond-
ingly aligns the interference of at least one data stream in the
second data stream to the first receiving end with at least one
data stream in the first data stream according to the number
of antenna(s) configured for the first receiving end. In this
way, the first decoded result of the first receiving end at least
includes the sum data stream(s), and the second receiving
end decodes by using at least one decoded result in the first
decoded result to obtain the aligned data streams. Thus the
aligned data streams are decoded by the second receiving
end in the case that the first receiving end is configured with
a limited number of antenna(s) and decoding can not be
performed due to interference of the second data stream to
communication.

FIG. 7 is a diagram of simulation results of a method for
transmitting a data stream provided by the present invention.
A horizontal axis represents a distance from UE to a base
station, wherein the UE moves from a centre of a cell (100
m away from the base station) towards an edge of the cell,
until arriving at a position 260 m away from the base station.
A vertical axis represents system capacity. In FIG. 7, an
upper line is a result curve corresponding to the solution of
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the present invention, and a lower line is a result curve
corresponding to the solution of the prior art.

Since interference will be generated in case of multiplex-
ing wireless resources, if number of antenna(s) configured
for a receiving end is less than number of unknown data
streams in a received signal, the receiving end can not
decode the received signal. That is to say, in the prior art, it
is necessary to control the amount of wireless resources
being multiplexed to a certain extent, so as to ensure that the
receiving end is capable of decoding the received signal. By
using the method provided by the embodiment of the present
invention, the receiving end is capable of decoding more
unknown data streams in the received signal while keeping
the number of the existing configured antenna(s) unchanged.
That is to say, under a condition of existing system configu-
ration, system capacity increases with increasing of the
amount of supported wireless resources being multiplexed.
It can be seen from FIG. 3 that, at a position of 100 m away
from the base station, the system capacity according to the
solution provided by the present invention has a 300% gain
with respect to an existing method for transmitting a data
stream; and at a position of 260 m away from the base
station, system capacity according to the solution provided
by the present invention has a 41% gain with respect to the
existing method for transmitting a data stream.

It may be recognized by those of ordinary skill in the art
that all or part of steps for realizing the above-mentioned
embodiment of the method may be implemented with pro-
gram instructing an associated hardware. The foregoing
program may be stored in a computer readable storage
medium, and when being executed, the program executes
the steps including the ones in the above-mentioned embodi-
ment of the method. The foregoing storage medium includes
various media capable of storing program codes, such as an
ROM, an RAM, a disk, an optical disk or the like.

The foregoing descriptions are merely specific implemen-
tations of the present invention, rather than limiting the
protection scope of the invention. Any change or substitu-
tion, which is readily conceived for any one skilled in the art
within the technical scope disclosed by the invention, shall
fall into the protection scope of the invention. Therefore, the
protection scope of the present invention shall be defined by
the claims.

What is claimed is:

1. A method for transmitting a data stream, comprising:

transmitting, by a first sending device, a coded first data
stream to a first receiving device, and transmitting, by
a second sending device, a coded second data stream to
a second receiving device on time-frequency resources
occupied by transmission of the first data stream by the
first sending device, wherein the second sending device
codes the second data stream to enable interference of
at least one data stream in the second data stream to the
first receiving device to be correspondingly aligned
with at least one data stream in the first data stream
according to a number of antennas configured for the
first receiving device;

decoding, by the first receiving device, a first received
signal to obtain a first decoded result, and transmitting
at least one decoded result in the first decoded result to
the second receiving device, wherein the first decoded
result comprises at least sum data streams of said
correspondingly aligned data streams; and

decoding, by the second receiving device, a second
received signal, using the at least one decoded result in
the first decoded result to obtain a second decoded
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result, wherein the second decoded result comprises at
least said correspondingly aligned data streams.

2. The method of claim 1, further comprising: transmit-
ting, by the second receiving device, at least one decoded
result in the second decoded result to the first receiving
device.

3. The method of claim 1, wherein the transmitting at least
one decoded result in the first decoded result to the second
receiving device, comprises: transmitting, by the first receiv-
ing device, at least one decoded result in the first decoded
result to the second receiving device using a device-to-
device (D2D) communication.

4. The method of claim 3, wherein the transmitting at least
one decoded result in the first decoded result to the second
receiving device, comprises: transmitting, by the first receiv-
ing device, at least one decoded result in the first decoded
result to the second receiving device using uplink spectrum
resources.

5. A system for transmitting a data stream, comprising:

a first sending device, a first receiving device, at least one

second sending device and at least one second receiv-
ing device, wherein

the first sending device is configured to transmit a coded

first data stream to the first receiving device;

the second sending device is configured to transmit a

coded second data stream to the second receiving
device on time-frequency resources occupied by trans-
mission of the first data stream by the first sending
device, wherein the second data stream is coded to
enable interference of at least one data stream in the
second data stream to the first receiving device to be
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correspondingly aligned with at least one data stream in
the first data stream according to a number of antennas
configured for the first receiving device;

the first receiving device is configured to decode a first

received signal to obtain a first decoded result, and
transmit at least one decoded result in the first decoded
result to the second receiving device, wherein the first
decoded result comprises at least sum data streams of
said correspondingly aligned data streams; and

the second receiving device is configured to decode, a

second received signal, using at least one decoded
result in the first decoded result to obtain a second
decoded result, wherein the second decoded result
comprises at least said correspondingly aligned data
streams.

6. The system of claim 5, wherein the second receiving
device is further configured to transmit at least one decoded
result in the second decoded result to the first receiving
device.

7. The system of claim 5, wherein the first receiving
device is further configured to decode the first received
signal to obtain the first decoded result, and transmit the at
least one decoded result in the first decoded result to the
second receiving device using a device-to-device (D2D)
communication.

8. The system of claim 7, wherein the first receiving
device is further configured to decode the first received
signal to obtain the first decoded result, and transmit the at
least one decoded result in the first decoded result to the
second receiving device using uplink spectrum resources.

#* #* #* #* #*



